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ELECTRO MAGNETIC TELEGRAPH. 



THE GALVANIC BATTERY. 

The galvanic battery, the generator of that subtle fluid, which performs 
so important a part in the operation of the Electro Magnetic Telegraph, is 
as various in its form and arrangement, as the variety of purposes to which 
it is applied. They all, however, involve the same principle. It is not our 
design here to describe the various modes of constructing it, but to confine 
our remarks more immediately to that used for the Telegraph. 

The effects produced by the galvanic fluid upon the metallic bodies, 
iron and steel, exciting in them the power of attraction or magnetism, its 
decomposing effects upon liquids, resolving them into their simple elements, 
its effects upon the animal system, in producing a spasmodic and sudden 
irritation, are generally well known. But of the diaracter of the fluid itself, 
its own essence or substance, we know nothing. In some of its phenomena, 
it resembles the electricity of the heavens ; both find a conductor in the 
metals ; both exhibit a spark, and both are capable of producing shocks, or 
when applied, cause the animal system to be sensible to them. Again, in 
Other of its phenomena it is totally unlike it. The galvanic fluid is essen 
tially necessary in producing the electro magnet ; while the elecixicity of the 
heavens, or as it is generally termed, machine electricity j has no such power 
for practical purposes. The foimer is more dense, so to speak, and mo|B 
easily confined to its conductors, while the latter becomes dissipated and lost 
in the atmosphere long before it has reached the opposite extremity of along 
conductor. The former is continuous in its supply ; while the latter is at 
irregular intervals. The former always needs a continuous conductor; 
while the latter will pass from one metallic conductor to another without that 
connection. The latter would not subserve the purposes required lb the 
working of the Electro Magnetic Telegraph, and as it is neither essential nor 
antagonistical, its presence upon the galvanic conductors or wires, at the 
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same time those wires arc being used for telegraphic communication, doe* 
in no way inlerrapt or confuse its operation; and its presence is only knowa 
from the suddenneas of its discharge at long intervals, accompanied by & 
bright spark, with a loud crack, like that of a coachman's whip. 
, ITie most simple mode of developing the galvanic fluid is in the follow- 
ing manner.' if a common glass tumbler is two-thirds filled with dilute mu- 
riatic acid, and a piece of bright zinc, five inches long and one inch wide, 
immersed in the liquid, at one of its ends, slight action will be discovered upon 
it. If a slip of copper be then taken, of the same diipensiona, and one end 
immersed in the liquid, but sep^ted from that portion of the zinc im- 
mersed, and not permitted to tou9 it ; and the two projecting ends of the 
zinc and copper, above the liquid be brought in contact, an active decompo- 
sition of the muriatic acid will appear. 

While the two outer ends are in contact, there is that current formed in 
the metallic plates, which is termed galvanic. If the contact is broken, lb« 
Action ceases; if it is again renewed, the action is recommenced. Anothw 
very simple experiment, and within the power of every one to demonstrate 
for themselves, is that of applying a piece of zinc to the underside of the 
iongue, and to the upperaide, a silver coin, and then by bringing their pro- 
jecting ends in contact, a sensible and curious effect is experienced upon the 
tougue. It is a feeble galvanic shock, and is proof of the presence of that 
fluid termed galvanic. 

We will now proceed to describe the battery used for telegraphic purposes j 
the same in principle, but in arrangement more complicated, and far more 
powerful, than thoee in common use. Two distinct acids are employed; 
two meials and two vessels. Each part will be described separately, and 
then the whole, as put together ready for use. 

First A glass tumbler of the ordinary size is used, or about three inches 
high and two inches and three quarters in diameter. 

Second. The zinc cylinder, made of the purest zinc, and cast in an inat 
mould, represented by figure 1. 

. Pig. 1. 



It ifi three inches hi^h,(uid two iac^ieB in dianjeter. The shall 1 istbree- 
eighths of an inch in thickness. D is &n opening in the cylinder, paraUel 
with ita axis, and is of no other use than io ai,d in the operatioii of casting 
them, and faciUtating the access of the fluid to (he inteiior. A A r^re- 
senls the body of ihe cyUnder. B is a projecting arm, first rising verticiUly 
from the shell, and (hen projecting horizontally one and ihree-quatters of 
an inch. To this arm, al C, is soldered a platinum plate of the thickness 
of tin foil, and hanging vertically from the arm B, as seen at 0, and of the 
form as shown in the figure. This constitules the zinc cylinder and plati- 
num plate, the two metals used in the battery. 

Third, The porous cup. To avoid an eironeous impression in the use 
of the term porous, it will sufBce to state, that it is a cup of the form repre- 
WDled by figure 2, 

Fia 2. 



made of the tame materials as stone- ware, and baked without he'ipg glazed.^ 
A represents the rim surrounding the top. From the under side of the rim 
to the bottom, it is three inches lopg, and one and one-quarter in diameter. 
The rim projects one-quarter of aa inch, and the shell of the cup is one- 
eighth of an inch thick. 

These several parts are placed together thus. The porous cup, fig. 2, iv 

set in the hoUow of the zinc cylinder, fig. 1, represented by H, with the 

rim of the cup resting upon the top of the zinc at I. fhe zinc cylinder i« 

then Traced in the glass tumbler. The whole is represented in figure 3. ' 

Fig. 3. 



■Hmm art made »t the Ameri.-u Pottery, in ImtJ City, ofpotiU New To*. 



D represents the porous cap, F die ziac cylinder, G the giaea tiimlder, 
A' the piojecljng arm of the ziac, C the {riotinum plate^ and B the over- 
lapping (rf the platiimm {date upon the zmc arm, where it is soldered to it. 

It ia now in a condition to receive the acids, which aie twr: first, pure 
oitric acid, and second, sulphuric acid, diluted in the proportio;. fl one part 
of sul|^uric acid to twelve of water. First fill the poroua cup with the 
ailric acid, to within one-quarter of an inch of the top; then fill the glass 
with the diluted sul[^uric acid, till it reaches to a level with the nitric acid 
in the porous cup. One glass of the battery is now ready for use, and. as 
all the other members of the battery are similarly constructed, (there being 
many or few, as circumstancee require,) and are to be prepared and filled 
with their apprcJpriate acids in the same manner, the above description will 
suffice. There remains, however, some further explanation in regard to the 
cxtrenaities of the series of glasses, that is, the mode of connecting the zinc 
of the first glass with the wire leading from it, and also the mode of connect- 
ii^ the platinum of the laM glass with the wire leading from thai end of the 
•eries of glasses. Figure 4 represents their arrangemeDt. 
Fig. 4. 




The glasses being all separately supplied with their oGids, and otherwiae 
prepiu^d, they are put tc^ether upon a table, A A, perfectly dry, and mado 
of hard wood. The first member of the series has soldered to its zinc arm 
a strip of copper, C, which, extending downward, has its end, previously 
brightened and amalgamated, immersed in a cup of mercury at N. The 
cup being permanently secured to the table. Then the second glass is 
taken, and the platinum, B, at the end of the zinc arm. Is gendy let fall 
into the porous cup, so that it ^all be in the centre of the cup, and reaching 
down as far as its length, when the glass rests upon the table. The third 
^aas is then taken and placed in the same njanoer, and so on to the last. 
The last glass has, in its porous cup, the platinum plate, D, soldered to a 
strip of co^^r, E, which is so constructed aa to turn al the top, and admit 
of the easy intioducdttn <tf the platinum tnl« the porous cup, while the other 
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«nd of the copper, previously prepared Ufa) the cqpper of the other end o^lhe 
oattety, tenniiiates in a cup of mercury, P. The cup being capable of ad- 
justment, so as to bring the jdatinum directly over the porous cup; is, 
^hen adjusted^ secured permanendy to the table. The batieiy, thus 
arranged, is ready to be applied. 



THE WIRE. 

The wire used in making helices for the magnets, and for coimecltng the 
telegraphic stations, is made of copper of the best quality, and annealed. It 
is covered with cotton thread, so as to conceal every part of the metallic 
surface ; not so much to prevent corrosion or waste from the action of the 
atmosphere, as to prevent a metallic contact of one wire with another, Wheik 
placed near each other. After the wire is covered, it is then saturated with 
shellac, and then, again, with a composition of asphaltum, beeswax, resin 
. and linseed oil. It is now in a condition to be extended upon the poles. 
That portion of the wire of which the helices are made is only saturated 
with shellac. 
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THE ELECTRO MAGNET. 

The electro magnet is the basis upon which the whole invention rests in 
its present construction ; without it, it would entirely fail. As it is of so 
xnueh importance, a detailed account will be given of the construction of 
the electro magnet, as used for telegraphic purposes. A bar of soft iron, of 
Ihe purest and best quality, is taken and made into the fonn presented in figura 

Fig. 5. 




^jwliicliconsialsof fiHirpaita,'riz.AFaadA Fare die two l^oc jftoaga of 
(he magnet,* of a rounded form, and bent at the top, ajyprooching each other 
towarda the centre, where the ends of each piong, without touching, turn up, 
and present flat, smooth and clean auifaces, level with each other at F F. 
The other end of theee [ffonga oi legs b turned smaller dian the body, oa 
the end of which is a screw and nut, C C. These ends pass throngh a 
{4ateof iron,B,of the same quality, at I and I, until they rest upon the plate 
at the shoulder produced by turning them smaller. They are then both< 
permanently secured to the plate, B, by the nuts, C C, and the whole be- 
comes as one j»ece. This anangement is made for the purpose of putting" 
an the coils or taking them olf with focility. The form moat common for- 
eleclro magnets is that of the horse-shoe; and is simply a bar of iron bent 
in that form. E represents a small flat plate of soft iron, sufficiently large 
to cover the facea of die two prongs, F and F, presenting on its under side 
a surface clean and smooth, and parallel with the faces, F and F. 

-The cmIb or helices of wire, which surround the prongs, A A, neceaeaiy 
to complete the elecbo magnet, conaiat of many turns of wire, first running 
aide by aide, covering the form upon which the spiral is made, until the 
desired length of the coil is obtained; the wire is then turned back, and' 
wound upon the first spiral, covering it, until the other end of the coil is. 
reached, where the winding began ; then again mounting upon the second 
spiral, covers it, and in the same marmei it is wound back and forth, until 
the required size of the coil is attained. 

The coil is wound upon a form of the size (or a litde lai^r) of the legs 
of the magnet, and when the coil is completed, the form is taken out, leaving 
an opening in the centre, B, into which the prongs may freely pass. 
Figure 6 represents a coil constructed in the manner described. A and A are 

FiG. 6. 



• The term mag«^ bwe, to Byoonymously used with the iron for tbe magnet, a* the niapis 
iron is not > mif^et, except wben mbjette^ to the Ktion of the battel? through the beUces 
oTwire uound it' It would confaM the reader, if tliitdietinctioQ benot IcepC in view. Ptnut- 
nent tuignett are thoae which retain tlwir magnetiim when oaee the; are charged. The; ue 
alway* ID«1« of tteel, ud nioallj l>eatiD ttisformof a horse-nhoe. Bomelime!i they are of a 
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the two enib of' whfl wiiich ate brought out frmathe cdiln The oM Jno' 
ceada iiom the cenUe of the coil, aaA the other from t^ out^e: C and G- 
are circular wooden beadi, on moh end of the coil, ctnd foatcned to it bj- 
btnding wiie, ruiuung ftwn. otte head (o the other, aiound the coil. The 
wire ueed in cooslmcting it, as heretofore mcDtioned, ia covered in Uie eanltj' 
manner as bonnet wire, and saturated or varnished wiUi gum aheUac: Thit' 
preparation ia necessary, in order to prevent a metatiic contact of tha w»ea 
with each other. Such a contact of some of (he wtreswith others enCircUng 
the iron prong, would either weaken or alt<^e(her deetioy the effect intended 
by their many turns. If the wires were bare, instead, of being covwed, the 
galvanic fluid, when applied to the two ends, A and A, instead of pas^i:^. 
through the whole length of the wire in the coil as its conduct^', would 
paas latfiraily through it as a mass of copper, in (he shortest directim it- 
could take. For this reason, they reqiiire a careful and most perf^ insu- 
lation. Two coils are thus prepared for each magnet, one for each prang, 
A and A, figure 5. 

Figure T exhibits a view of the magnet ; figtire 5, with its two co3^ H . 
Fig. 7. 



md H, placed upon the prongs. Those parts of (he magnet, not concealed by 
the coils, are lettered as in ^ure 5, and correspmd with its descdption. P 
represents the wire cormecUng the coil H with H, and A and A the eiwla of 
the wires leaving the coils. 

We now proceed to explain the manner by which (he magnet is secured 
upon a frame, and the arrangement of the armature, E, figure T, upon a 
lever, bo that the motion peculiar for telegraphic writing may be shown. 

•ing)epltt«ofth»tlOTm,>ndothe™«r« constructed with many pUws, side bj aide, faiteoed 
Vogetber M S( to preaent ■ eompact magnet of the aune form. They ue di8tinguiali«l &om 
£UdTe Xagmti from the &d, that file soil iron of the latter depends' upon the inguence of the 
^vaaic Suid for its magnetiim, wid return it ooly so long as the soil iron b underits iuDuenee, 
■while theformer, when once Jubmitted to the influence of the gali-amc fluid, retain their m«g- 
cetism permiinenUy. 



Fio. 8. 



Figure 8 exldbila, in peiBpective, a view of the electro ma^et and the 
pen leVcr, in a condititm to show the effect of the galvanic baUery upon the 
prongs of die magnet, F and F, and the atmature, D, luid the movement of 
the pen IcTcr to which the electro magnet is secured. A bolt, upon tho 
end of which b a head or Moulder, passes through the centre of the u[H'i{^ 
block, C,and between the coila,H and H,and also through the brass brace, 
O, projecung a litde beyond it, with a screw cat upon its end. The thumb- 
nut, P, fitted (o it, is then put on, aod the wiiole finnly held by screwing 
the thumb-nut as far as possible. F and F are the faces of the iron prongs, 
as shown in figure 7, preseotiog their flat surface to the armatoie, D. L is 
the peri lever, suspended upon steel points, as its axis, which pass through its 
side at X, and soldered to it Each end of this steel centre is tapered so as 
to form a sharp and delicate point or [nvot. E is a screw, passing throi^ 
the «de of the brass standard, G, and presendng at its end a sunken centre, 
the reverse of the steel pivot point at X. There is also another screw, sim- 
ile- to E, passing through the other side of the standard at C, widi a sunken 
centre in its end. By the extremities of these two screws, to which the ta- 
pered endj of the steel centre is fitted, the pen lever is suspended, so as deli- 
cately to move up and down, as ^own by the direction of the areow. Tlie 
brass standard, G, is secured to tne upright block, C D is the armature^ 
soldered to the end of the brass pen lever, L, sepuated from the faces of the 
nugnet, F and F, about the eighth of an inch. W is a yoke, secured to tb« 
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lever by a screw, and which adimts through its lower part the steel wire 
spring, M M, for the purpose of bringing down the lever when not acted upon 
by the electro magnet. The spring is secured to a brass standard at the top, 
represented by N* R represents the three steel points of the pen,* which 
mark upon the paper the telegraphic characters^ each of which strike into 
its own appropriate groove in the steel roller, S* Tand T are the flanges of 
the steel roller, S, and which confine the paper as it passes between the pen 
points, R, and the steel roller, S, described more fully hereafter. J and I are 
two screws in the horizontal cross bar attached to the standard, G, and are 
used for the purpose of adjusting and limiting the pen lever in its movement 
upward and downward ; the one to prevent the pen points from striking too 
deeply into the paper and tearing it, and the other to prevent the amiature 
from receding too far from the faces of the electro magnet, and beyond its 
attraction, when it is a magnet. K is the connecting wire of the two coils 
H and H. A and B show the ends of the wire, one coming from each coil 
and passing through the stand, and seen below at a and b. 

Having explained this arrangement of the electro matgnet, the pen lever^ 
and the battery ; the effect of the latter upon the former will now be de- 
scribed. Let one of the wires from the coils, figure 8,— a, for instance, be 
extended so far, that it can conveniently and securely be connected with the 
mercury cup, N, figure 4, of that pole of the battery. Then take the 
wire bj figure 8, and extend it also to a convenient length, so as to be freely 
handled, and coimect it with the mercury cup, P, figure 4, of the other pole of . 
the battery. It will be found at the instant the cormection is made, that Che 
lever, L, figure 8, will fly up in the direction of the arrow at W. The 
iron prongs in the centre of the coils, H and H, which were before p^ectly 
free from any attractive power, have now become powerfully magnetic by 
the inductive influence of the galvanic current following the circuitous turns 
of the wire around the iron, so that now the dectro magnet is capable of sus* 
taining twenty or twenty-five pounds weight This magnetic power con 
centrated in the faces of the electro magnet, F and F, attracts to it the arma- 
ture or small iron, D, drawing the pen lever down on tliat side of its axis^ 
and producing a reverse motion on the other side at L. Now take out the wire 
b from the mercury cup, and in an instant its magnetism is gone, and the lever, 
L, falls by the action of the spring, M. If the circuit is closed a second time, 
the lever again flies up ; and if immediately broken, falls. In this manner 
it will continue to operate in pNMroct obedience to the closing or breaking of 
the circuit If the circuit is closed and broken in rapid succession, the lever 
obeys and exhibits a constant and rapid vibratioiL If the circuit is closed 
and tl^en broken after a short interval, the lever will remain up the same , 

• On« marklDg pcnnt wifi suffice. , 
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length of time, the circuit is closed, and ftlls upon its being broken. What- 
ever may be the time the circuit i& broken, the lever will remain up for the 
same length of time, and whatever may be the time it continues broken, 
die lever will remain down for the same time. Suppose the magnet is 
separated at the distance of one mile* from the battery ; upon manipulating 
at the batteiy, at that distance, in the manner just described, the same 
vibratoiy motion is produced in all its varieties, as when they were removed 
only a short distance. Separate them 10 miles, and still the same mysterious 
fluid is obedient to the pleasure of the operator in producing the desired mo- 
tion of the pen lever. If they were separated at distances of 100 or 1000 
or 100,000 miles apart, the lever would doubtless obey the manipulations of 
the operator, sis readily as if only distant a few feet Here is exhibited the 
principle upon which Morse's Electro Magnetic Telegraph is based, and which 
gives to the several portions of the civilized* world the power of holding 
instmitaneous communication, with each other, with a rapidity far beyond 
what has ever before been attained. As the above explanation is given 
only in reference to the power of the electro magnet, when connected with 
the battery, and to show the movements of the pen lever, we shall speak of 
the arrangement of the wires for extended lines hereafter. 

Having now explained the electro magnet and its operation through the 
agency of the battery, we will proceed to describe those various parts of the 
register, by which the electro magnet is made subservient to the transmission 
of intelligence from one distant point to another. 

Figure 9 represents, in perspective, the whole of the register, as also the 
key or correspondent The electro magnet, H and H, and the pen lever, L, 
which have just been described under figure 8, need not be recapitulated here. 
The letters used in figure 8, represent the same parts of the electro magnet 
in this figure. 

The brass frame containing the clock work, or rather wheel work, of the 
instrument, la seen at 5 and 5. The whole purpose of the clock work is to 
draw the paper,^ 2 2, under the steel roller, S, and over the pen, R, at an Uni- 
form rate. 

There is also an arrangement in connection with the wheel work, by meaner 
of which the clock work is put in motion and stopped at the pleasure of the 
operator at the distant station. How this is done will now be explained.^ 

* The paper used for telegraphic uniting is first manoisctared hy the pajter makiiig machine- 
In one loB^ ctmtinuous sheet, of any length, about three feet and a half in width, and is com- 
pactly rolled up as it is made, upon a wooden cylinder. It is then pat into a lathe and marked 
off in equal divisions of one and a half inches in width; a knife is applied to one dirisioa at 
a time, and as the roU of paper revolves, the knife cuts through the entire coil until it-reachea 
the wooden centre. This furnishes a coil ready for the register, and is about fifteen inches in di- 
ameter. The whole roll of paper funiishes, in this way, about twenty-eight small rolls prepared 
fcrnse. 



Upon the ^«jft>tR'j is » bwabajTdjiijppn whnA i« ^K^^ijfif^poxi JtoaiUl^h 
^e weighty 4, is suspended, «|iid by m^ans pf ifhicbmdibe wf^rmsSkll^^ 
wheels, tl^e uioUon produced, is c<»pp[)uaic9.ted to twojrplle|S (npt,^^tiA 
^is figure, see fig. 10, E F) in adyaace q( the^M^l gfopYfld ipUer^^iS. ^hs^e 
two ToU^ grasp the pc^er, 2,2,3, between them, md emil^y iti.to tJ9ke p^n 
at a givea and uniform rate ; the pue.beiog det^rimQed byJJ^e A^j^l^towt 
of the wings of the fly, cpnnected with the trsaa. 

We will now describe, by figure 10,. those pa]:ts coonected with Ihe wbtel 
work, which could not be easily shown in iigure 9. F and E repneaesot, in 

Fig. la 




outline, the two rollers wliich grasp the paper, 2 and 2. The xoUer E.is 
connected with the train by a cog wheel upon iu F is not so connected ; 
but is pressed hard upon E by means of qirings upon the ends of the asie; 
S represents the grooved steel roller beneath which the paper,. 2 and 2, is 
seen to pass. Directly imder the steel roller is one of the steel pep points 
at R, upon the end of the pen lever ; a part of which only is shown. Thus 
far the description given of the dock work, relates to those parts, by the 
agency of which the pen is supplied widi paper. We now proceed to explain 
that part connected with the clock and pen lever, by which the cbck is set 
in motion or stoj^d at the option of the distant operator. 

In figure 9, at R ', is seen a small pulley upon the barrel shaft of the clock 
work ; at Q, is another pulley, but larger. From the pulley, R', is a cord,* or 

* Tbc puUey and cord havv been dispensed with and two inuOl cog wheels substitnted. 
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band, 10, proceeding to pulley, Q, and then returning und«r it to pullcy,R', 
making it continuous. This band communicates the motion of pulley, R', to 
the pulley, Q. In figure 10, these pulleys are represented by the same letters. 
B represents the barrel; the arrow, the direction in which it revolves when 
in motion. The arrow at Q, shows the direction which it takes wheto mo- 
tion is communicated to it by R'. Part of the pulley, Q, is broken away in 
order to show the arm, H, soldered at the middle of the same spindle upon 
which is the pulley, Q, and directly beneath the pen leVer, L. It is bent at 
D, so as to turn down andstrikethe wooden friction wheel, C, atthe point, P. 
The friction wheel is secured upon the Isust spindle of the train at its middle and 
directly under the lever, L. From the pen lever, L, is seen a small rod of wire, 
A,paasing down through the arm, H, with ascrew and nut under it, at I, for the 
purpose of shortening or lengthening it. It is permitted to work free, both 
at its connection with the lever and arm. This wire is also extended and 
passes down through the platform^ where it operates upon a hammer for strik- 
ing a bell, tp apprise the operator that a communication is to be sent. The 
several parts being now explained, their combined action is as follows : 

The aim, H and D, is a break, which when brought in contact with the 
friction wheel, C, prevents the weight of the clock work from acting upon 
the train, and there is no motion. By the action of the magnet, the pen lever, 
L,is carried up in the direction of the arrow, 3, and takes with it the connect- 
ing rod. A, and also the break, H, D. The break being thus removed from 
the friction wheel, C, the clock work commences running by the power of 
the weight. The barrel, B,mii8t consequently turn in the direction of the 
arrow upon it; this motion is communicated by the band to Q, which re- 
volves in the direction of its arrow; consequently, if the lever, L, is not still 
held up by the magnet, the break is descending slowly ; and when it reaches 
P, stops the motion of the clock train, unless the pen lever continues in mo- 
tion, in which case the break,D,is kept up from the friction wheel, thus per- 
mitting the^ clock work to run, until the lever ceases to move, when the hieak 
is gradually brought down upon the friction wheel, and the train stops. By 
this ccmtrivance, the operator at a distance can so control the movement of 
the paper atthe remote register, that when he wishes to write, it shall be pi^ 
in motion, his pen be supjdied with paper, and when he has miished his wri- 
ting, the register ^haU stc^ 

U represents (figure 9) the brass standards, one on each side of the laxgt 
roll of paper, 1, 1, 1, which it supports. Z is a wooden hub, upon which 
the roll is placed; and 12, the steel arbor of the hub, and upon which the 
whole easily revolves as the paper, 2 and 2, is drawn off by the clock work. 
Y is a brass spring, between the hub and the standard ; and keeps the pe^por 
stretched between the roll and the pen. 
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The key or correspondent is represented by 6, 7, 8, 9, Another view of 
it is more distinctly seen in figure 11. The same letters in each, represent 



Fig. 11. 




the same thing. Vand V is the platform. 8 is a metallic anvil*, with its 
smaller end appearing below, to which is soldered the copper wire c. 7 is the 
metallic hammer, attached to a brass spring, 9, which is secured to a block, 6, 

» 

and the whole to the platform, V V, by screws. A copper wire passes 
through the whole, and is soldered to the brass spring at 6. The key or cor- 
respondent is used for writing upon the register at the distant station, and both 
it and the register are usually upon the same table. 

Having now explained the Register, Key and Battery, we proceed to de- 
scribe tho^rangement of the conductors or wires connecting distant stations, 
and the mode by which the earth, also, is made a conductor of this subtle 
fluid. 

The term circuit used frequently in this work, has reference to the wire, 
which, commencing at the positive pole of the battery, goes to any distance 
and returns to the negative pole of the battery. When its going and return- 
ing are continuous or unbroken, the ciro^t is said to be closed or complete. 
When it is interrupted, or the wire is discoimected, the circuit is said to be 
broken or open. 

When a magnet or key or battery is spoken of as being in the circuity it 
has reference to the use of the wire belonging to the key, magnet or battery, 
respectively, as a part of the circuit 

There are three modes of arranging the wires, so as to communicate be- 
tween two distant stations. Two of these modes are inferior , as they fur- 
nish but one circuit for the termini, and consequently obliging one station to 
wait, when the other is transmitting, both stations not being able to tel^raph 
at the same time. These two modes are called the dependent circiUts. The 
first mode is, where two wires are used, of which figure 12 is a diagram. 
B represents Baltimore, and W Washington; m is the magnet or register ; 
A: the key, and fro/ the battery, all at the Baltimore station; m^ is the magnet 
or raster; k' the key at the Washington station. The lines, represent the 
wires upon the pdes^ connecting the two stations, and are called the ^ast and 



Fio. 12. 




Eatbwire 



WsHwire 




west wireg. Jn Jbis arrangement of the wires and also in the seqond, the key 

(which has been e:](plained in a preceding figure, 11, ^nd shown at 6 and 

7 to be open) must be closed at both stations, in order to complete the cir- 

,Quit, ,fpcc|ept.;stt jtbe (j^e when a cpiiuici.unicat^on i^ l^ing.transmitted.^ F9r 

. the pi^urpo^.j^tf clpc^ the circiut^at the key^ a^ metallic wedge is med, which 

^ pu^Jn^b^^^.^QU the finvil Sa^id the hammer 7, ^d establishes the circuit. 

:§^PI><)?i9g 4^^ ho^QT is |n.,aclion,.and B has a commupicfdon for W: he 

.-ppejRsivft \^yi^Y ^^<3tving the wedge^^d s^nds his message. The^alya- 

^^Crfiuid \^^ t^e pQint,.P,of t^ie battery, and goes to A;^to m, along the east 

wire to //, to m'^ and back by the westyrire to N pole of the battery. In the 

SUppte Wjanper it jprQc^#B alpng the wires, if W ja writing to B. In . this.ar 

^ng^^ii^n^^ djie. toiBctioja of the galyaijic current ,{a. the same, whether B or 

My }^ cpxi(^iQun.icating, imle^ thejK)Iespf the batt^^ axe reversed. 

• 

Fig. 13. 




tuir» 



grmendf 




The second mode has.hut one wire ond the ground, represent^ by %urd 
13. The use of the groimd as a conductor of the galvanic fluid, betweea 
two di^ant points, is u> xiMany a myQtay. But. of the fapt there is no question. 
The above diagram exhibits the m^i^ner in which the east wire and groui^d 
.were used from the fipst Qpei:ation of the Telegraph, until the close of the^ses- 
sion of Congress, Jii^e, 1S41. In this diagram, we will minutely follow the 
course of the galvaiuc current B represents Baltimoreiand W Washington ; 
C repr^pents ^dieet of copper^five feet long and two and a half feet, wide, to 
which a wire is spidered and connects with the N pole of the battery. ThJ9 
sheet of copper lies in the water at the bottom of the dock, near the depot of 
iJtl^.BaltimcNreanjd Oiuo Rail Road, Prattstxeet From P of the battery, the wixQ 



* At tbis time the key is opened at the station from which tiie coHUDanie^tion is to be Mat 
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proceeds to A:, the key, then torn, the magnet or regi8ter,thcn it is the east wire 
to */, the key at W, then torn', the magnet or register, then to the copper sheet ^ 
C, buried beneath the brick pavement in the dry dust of the cellar of the cap- 
itol. The direction of the current is from P of the battery to Ar, to wt, and along 
the east wire to A/, to m', and to C, where it is lost in the earth ; but reappears 
at the copper plate, C , at B, and thence to the N pole of the battery, having com- 
pleted its circuit It is, therefore, certain, that one-half of tlie circuit is through 
the eardi. From B to W the east wire is the conductor ; and from W to B the 
ground is the conductor. In this arrangement, the west wire is thrown out, 
and is no part of the circuit; while the earth has been made a^substitute for it. 
The last diagram, as has been stated, exhibits the j^an ci the wire and 
ground, as used for telegraphic purposes, from its first operation, until the 
adjournment of Congress in 1844, being prevented from comideting the ar- 
rangement of the third mode from the throi^of visitors, that pressed to- see 
its operation. After the close of the session, the fc^lowing arrangement of 
die wires was made, as shown in the diagram, figure 14, by means of which, 
both stations could transmit at the same time, with one battery for both, and 
the keys were not required to be closed. It is called the two indepetp- 

Fig. 14. 




£agtwtre 



...^^grotuvd^' 



West xt/ire^. 




dent circuits. Here the west wire is used for transmitting from B to W; and 
the east wire from W to B. The copper plates at B and W remain as they 
are described in the second plan. Bat, the battery, at B is used in common 
for both circuits. It is simply necessary here to designate the course which 
the fluid takes when both lines are in operation j viz. B transmitting to W; and 
W to B. In the former case, the current is from P of the battery to Ar, then 
the west i£nre,then to m', at W, then to (7, thence through the ground toC at 
B, and then to the N, or negative pole of the battery, as shown by the airows. 
In the latter case, the current is from Pof the battery to m^ then the east wire, 
then to ii^'yatW, thence to Oj thence through the ground to at B, thence to 
the N, or north pole of the battery, as shown by the arrows. This arrange- 
ment,, by which one battery is made efiicient for both circuits at the same 
time, where two were formerly used, was devised by Mr. Vail, assistant su- 
perintendent! in the spring of 1844, and has contributed much to diminish the 
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^aare and expense in maintaining that part of the apparatus of the tel^gr^ph. 
One batteiy being now used instead of two. By the above diagram^ it will 
be perceived that the ground is common to both circuits, as well as the bat- 
tery i and also the wke from the N pole of the battery, Iq the copper p^ate, G ; 
. and from the cappei plate, C, to the junction of the two wires near the two 
.anows. For the purposes of telegraphic commumcadon they answer as well 
as though diere were four wires and two batteries. Instead of using the 
ground between C and C, a wire might be substitut^d^exjteqdii^g from the N 
. pde of the battery to the junction of the wlr^s at the, two. arrows at W. The 
arrangement of the wires, battery, keys, magnets or registers at both 6tati<NQS, 
with the ground, as shown in iSgure 14, ki the plan now used for tel€gr9.phic 
operations between B and W; and has many decided advantages over the 
arrangements of %ures 12 and 13. First, In both of those airangemei^, 
the circuit is obliged to be kept closed, when neither station is at work; and 
as the battery is only in action when the circuit is closed, it follows that the 
battery will not keep in action as long as when the circuit is allowed to re- 
main open, as in the use of the third plan, figure 14. Second. There is an 
-advantage in dispensing with the use of the metallic wedge, which is liaMe 
to be forgotten by the operator. Third. The attendant may occasionally 
leave the room, and is not required to he in constant waiting, as the clock woric 
is put in motion and stopped by the operator at the other end, and the message 
written without his presence. But in ^e fkst and second arrangement, the 
apparatus for putting in motion and stopping the clock work, is entirely 
useless. The attendant being obliged to put it in motion and stop it him- 
self. 

We will now proceed to describe the modus operandi of transmitting intel- 
ligence from one station to another; the arrangement being as in figure 14; 
A; is the key of the opei»tpr at Baltimore, and ml represents his r^^iater, or 
writing desk, at Washington; kfisthe key of the operator at Washington, and 
m his register, or writing desk, at Baltimore. Each has the entire control of 
his respective register^ excepting, only, that each operator winds up the other's 
instrument, and keeps it supplied with paper. It will also be borne in 
mind, that eadi circuit is complete, and every, where cdntinuous, except at 
the keys, which are (q)en. If, then, the hammer is brought in sudden c<ni- 
tact with the anvily and permitted as quickly as possible to bteak its contact 
by the action of the spring, and resume its former position, the galvanic fluid, 
generated at the liatteiy, flies its round upon the circuit, no matter how quick 
that contact has been made and broken. It has made the iron of the electro 
magnet a magnet; which has attracted to it the aimature of the pen lever ; 
-the pen lever, by its steel pen points, has indented the paper, and the pen 
4^ver has, also, by the c<»mecting wke with the break, taken it from thefiic- 
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ti^jQ wheel ; this Im released the clock work, which, through the agency of the 
wei^t, has commenced mnning, and the two rollers have supplied the pen 
with papfar. But, as only one touch of the key has been made, the clock 
wotk flootk st9pe again> if no odier touches are made, by the action of the 
bjreafc upm the liictioB wheel. 

This shows the whole operation of the Telegia{^, in making a single dot 
l^ a single touch of the key. In order now to ex{4ain more fully the ope* 
ration of the steel pen points upon the paper, which is in contact with the^ 
grooved roller, let there be made four touches at the key; this will be sqf- 
iicient to start the clock work, and allow tlie peeper to have attained a uiuifonn 
rate ; then let six touches be made at the key. The contact has been made 
six times and broken six times. Each time it is closed, the electro mag- 
net, 03 heretofore explained^ attrap<;s to it^ .with considierable fprce, the jarma- 
turd of the pen lever, carrying up the steel pen points against the paper, 3, 
under the steel roller, S. Thethree..points of the pen, falling into the three 
corresponding grooves of the roller, carry the paper with them and indent 
it,* at each eontaet. There then appeal upon the paper, as- it passes 
out from under the rollers, six indentations, as if it had been pressed 
upon by a blunted point, such as the end of a knitting needle would besup- 
posed to make, when pressed upon paper, placed over a shallow hole, but in 
such a manner 9s not to pass through the paper, but raising the surface, as 
in the printing for the blind. Hiese indentations of the paper are the mark- 
ing of the pen, but varied in the manner now to be described. 

By examining the telegraphic alphabet, the characters will be* found to be 
made up of dots : short and long lines — and short and long spaces. A single 
touch of the key, answers to a single dot on the paper of the register; which 
represents the letter, E. One touch of the key prolonged, that is, the con- 
tact at the key continued for about the time required to make two dots, pro- 

* The first working model of the Telegraph was famished with 9, lead pencil, for. writing its 
characters upon paper. This was found to require too much attention, as it needed frequent 
sharpening,' and in other - respects was found inferior to a pen of pecuKart?onstrtiction, which 
was afterwards substituted. This pen was supplied with ink from a reservoir attached to it. It 
answered well, so long as care was taken to keep up a proper supply of ink, which, from the 
character of the letters, and sometimes the rapid, and at others the' slow rate of writing, was 
found to be difficult and troublesome. And then again, if the pen ceased writing for a litUe 
time, the ink evaporated and left a sediment in the pen, requiring it to be cleaned, before it waa 
again in writing order. These difficulties turned the attention of tlie inventor to other modes of 
writing, differing from the two previous modes. A variety of experiments were made, and 
among them, one upon the principle of the manifbld letter writers ; and which answered the 
purpose very well, for a short time. This plan was also found objectionable, and after much 
time and expense expended upon it, it was thrown aside for the present mode of marking the 
telegraphic letter. This mode has been found to answer in every respect all that could be de- 
aired. It produces an impression upon the paper, not to be mistaken. It is clean, and tho 
points making the impression being of the very hardest steel, do not wear, and renders the writ- 
ing apparatus always ready for use. 
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duces a short line, and represents T. A single touch for about the time re- 
quired to make four dots, is a long line, and represents L. A single touch 
for about the time required to make six dots, is a still longer line and repre 
gents the of the numerals. If the use of the key be suspended for about the 
time required to make three dots, it is a short space, used between letters. 
If suspended for the time required to make six dots, it is a long space, used 
Detween words, and a longer space is that used between sentences. These 
are the elements which enter into the construction of the telegraphic char- 
acters, as used in transmitting intelligence. The aljdiabet is represented by 
the following coixibination of these elements. 



Alphabet. 



A 
L 

W 

5 



B 



O 



E 



H 



■■ na ^tm m •■ ■•••• .• ■■■ • • ■ ■ a • a ^am a a ■■ 

MNOP QKSTU 



K 

• a ■ 

V 



iMB m % aa'aa aaaa ••■ 

X Y Z & 



■ a^a a a ■ am a a a a a ■■» • 

12 3 



I » ■ 



6 



8 



9 



Suppose the following sentence is to be transmitted from Washington to 
Baltimore : 



■iW ■ ■ ■ ■ ■ 


a ■■■ am awi a a . a a 


. a a aoB mm 


■ a • 


mmmmm aaa 


^B ■ • ■ 


The 


A m e r i 


can 

to fl ■ ^^H 


E 
e 


1 e c 
1 e g 


t r 


Ma 


g n e t i 


c T 


r a. 


a..*. ..aa ■■ 


i^B • Baa wHi a ■■■ a «aa 


MM .a m 


M a a ■ a 


a aa aa.aa 


aaa. pa 


p hi 


n vent 


e d 


b 


y P 


r O 


■ ■■■ • ■ #■• •■• 


aa •«■ a..' . laaa . 


t^m • • ■ ■■■ M^ 


■ a . ■ 


u » • a a . 


a a a «■■ ■ 


f e s 8 


or S F 


B M 


o 


r 8 e 


f 






■ a ■■■ . 


IBB a-i 


IB a a a mmt . 


a a *■■ a a 


N e w 


York 


n 


■b 


o a 


r d 


a a a aaa a mm 


aaaa a a.aa. • ^aa 


a a a ^iB a na 


■■■ 


a . . 9 a » m 


.a a a a a a 


f t 


be P & 


c k 


e t 


B h 


i p 


• • • ■ • ■■ a^aaa m 


■■■■1 aaaa aaa a ■■■ 


..... ... 




■■■^ mmitmm 


a a aaa. a 


S u 1 


1 y C a 


p t 


P 


e 1 1 


.n 


aaaa • .aa a 


a « a a a ■■■ • a a . . a a mm 


■■» ■■■ ■ 


a i^B . 


a a . a a aat m 


■ aaaa 


her 


p a s 8 a 


g e 


f 


r m 


H 


a H^ ■ ■ • aaa ■ .a 

a V r 


a ■*. aat ■ 

e t N e 


w Y 


. a 




• a ■■■ a ■■■ 

r k 


a a a. a 

c 


■i» a a ■■• a . • a 


» • m a ■■■ ■■■ a wai a a . ■ 


aaa .m a aaa 


Mi . « 






t b e 


r 1 8 


3 


2 
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It is evident, as the attendant at Baltimore has no agency in the tmns^ 
mission of this message from Washington, his presence, even, is not abso- 
lutely lequired in the telegcaph room at Baltimore, nor is it necessary, pre- 
viously,, to .ask.th^ question, are.yau tkerel The operator at Washington 
transrtiits it to Baltimore, whether the attendant is there or not, and the 
telegraphic characters aredistinctly recorded upon the paper of the Baltimore- 
register. If he omits a letter at the key, in Washington, it is omitted on the 
paper in Baltimore* If he has added at the key in Washington, it is also 
upon the paper in Baltimore, nothiiig more or lees is marked upon it 

Specimen of the Telegrc^hic Language, 



• • • ■ • 



■ • • • ■■■ ■ • • 



• • • • ( 



■ • i^B ■ 



• ■ • • 



■ • • •■■ • » i ■• •••■• • 



• • • ■ • 



■ a mm ■ • • • 



• • ■ ■ 



■ ■ ■ • • • 



• • • • • 



■ • ■ • • 



■ • • a • a 



• • • a a • a 



^•m a mm • • 



• • • ■ 



a ■ • • 



•aaa a* •• 



• • ■■■ • • a • ■ • 



• • • 



a a a 



■ a ■■■ « a PMi • a 



> • a H^ a a • 



• • a a 



• • a 



• a • a a a 



a a • a a 



• • • 



• aaaa aaaaa ai 



• a • 



• • a a 



• ■ • • a I 



a a a a a 



a a a a 



• a mmt » 



a a a a 



a a • 



• a a 



a a a a 



I ■ » » a 



• • m • • • m a 



• MM a 



• a a • I 
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• «» 



• ajwrn « • • 



• • «■§■ • • ■ •« 



I • • • • 



I • • • « a a 



I a a a a 



• a a a a 



r« aa # 



^a a a a a • 



I • ■ a a 



ra •mk 



I a a a 



a a a a h 



■ a a a a a • 



a • a a a ai^ • aaa • aa aaai 



t • a. .• a 



I • f a « 



a a a a a 



aaaa • t aa a a*ai 



a a • a a « a < 



a ana ■ a i 



• a aaa 



I a a a 



aaa aafta aaa 



aaa a a 



u • • 



aaaaa aaaaa 



■ a aaa 



a aaaaa a • t ■< 



a aa aaa aaaa 



aaa • < 



aaaa aa aa 



a V 

aaa a a 



t a a a a 



a imm a a a aaa a 



* * 
a 



c a J ' 

a aai • 



a a a 



•* a 



a aaa aa aa' 



• aaa 



aaaa a a aai 



m » • % • 



> a a aaa 



• aoB a 



aaaa a 



aa a aaaa aa 



I • a aaaa a 



a a a 



aaaa a 



a»aa aaa a aaa aaa aai 



• a a a a a i 



a a a a 



I a a a a I 



aaaaa a a aa 



a a aa a a 



a a a a 



aaa aaaa 



a k « 

a MM a • 



• a a 



a aaa 



I a a a a • 



a aaaa • a i 



/ 



a ■• 






Maa« «Hihfc ■ • ■ •• •■• • 
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From the peculiarity of the motioa obtained aLthe pen lever by. tne ac- 
Jion of the battery upoa.the electro magnet, it is evident that a few elements 
«nly are presented upon which to base the telegi'aphic characters The mo- 
lion of the lever, to which is attached the steel pen points, is vibratory; but 
capable, of being so coutt^olled as to cau^ it to retain «ith€^ Of its positions 
. ^that is, up ot down) as long, and at such, intervals, and in as quick succes- 
vionasthe operator may choose. Therefore, every sort of combination 
which dots, Hnes and 4Ef>aees, in any succession, and oi any length can make, 
are here as much at the pleasure of the telegraphic manipulator, as the Eng- 
lish alphabet is with the letter writer. So thai if from this countless variety, 
twenty-six of the most simple, to-i:epresenl letters, and ten to represent the 
numerals, shall be taken, we come at once into possession of the means of 
representing woiUs and sentences, by new, but intelligible characters, and 
through them, can be conveyed as clearly, and^is concisely, as if they were 
givfin viva voce,or written inHoman characters. SucU is the alphabet given 
Above. This conveiltioDial alphabet was ori^nated >on board the packet 
Sully, by Prof. Morse, the very first elements of the invention, and arose from 
the necessity of the cajse; the motion produced by.tbe magnet being limited 
to a single action. 

During the period of thfrteen years, many plans have been devised by the 
mventor to brizig the telegraphic alphabet to its simplest form. The plan of 
using thecc^nmon iettersof the al^abet, t w^Eity-six in number, with twenty- 
HBix -wires, one wire to each letter, has received its due share of his time and 
. thoiight. Other modes of using the comnion Jett^rs of the alphabet, with 
a sitigle wife, has also been under his conaderation. Plansr of using two, 
4hre(e, four, five and six wires to one regi^ring machine, have^ in theu: turn, 
received proportionate study and deliberatioru But these, and many other 
{dans, after much care and many experiments, have been discarded;" he 
being satisfied that ^ey- do not possess that essential element, simplicity y 
which belongs to his ori^al first th«u^t, lofid the pne which he Jiaa adopt- 
ed. A detailed account of these yarious jdans.with fewer or more wires, 
might.be; given here,, but it will suffice merely to {«^nt the alphabet adapt- 
ed to a. roister, using 2, 3, 4, 6, or 6- wires, with a separate pen to each wire, 
', capable, of wording together, pr iu any i^uccession. It is obvious^thal every 
additional pen will give an additional element to increase the combination, 
and were there any real advantage in such an arian^ment it would have 
been adopted long since. 

No. 1. 
Alphabet for ttD^pens^ operating together or in succession. 



B CDS^F GH IJKLAINOP QRS 



I* •< 



• ■« 
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■^ • 



• ■*-,..*•*•*• 



T - ?T ^ *\ -X Y Z&l 2345 67090 



S 



• V ► 



\ ■%, 



No. % 



'Mphdbet foT' thye^pens^ operating together or in suceessiann 







A3CI>:£FGH IJKLMNOPQBS TUVWX 



•* 



YZfc}2846678 9 

No. 3. 

Alphabet for four pens, operating t<^(^her or in sticcession. 



AECDBFGH IJ KLMNOPQR 8 TU 



YWXYZ&12a 40 67^9 

• Na 4 
Alphabeiforj^vepens^ operating together or in suecessunu 
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No. 5. 

AJ^hcAet for six pens y operating together or in succession. 
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This book should be returned to 
the Library on or before the last date 
stamped below. 

A fine of five cents a day is incurred 
by retaining it beyond the specified 
time. 

Please return j)romptly. 
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